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1 WHAT IS CLAIMED IS: 

.composition comprising a polym^rieiSackbone, cyclic olefinic pendent 
groups and linking groupsJinKmg the olefinic pendent groups to the 
polymeric backbone 

A eempostttofi according to claim 1 , wherein the polymeric backbone is 
flenic and the linking groups are selected from the group consisting 

of: 



8 



10 
11 
12 




-0-(CHR) n -; -(C=Ofcp-(CH 




-(CHR)n-; -0-(C=0)-(CHR) n -; 



-(C=0)-NH-(-CHR) n -; and -((>Q)-0-CHOH-CH 2 -0-; 



wherein R is hydrogen or an alkyl group^selected from the group 
consisting of methyl, ethyl, propyl and butyl ghsqps and where n is an 
integer in the range from 1 to 1 2. 



13 
14 



The composition of claim 1 , where/n Jtfe cyclic olefinic pendent groups 
have the structure (I): 



15 
16 
17 



(") 



q2, 



m 



Q4 



18 
19 
20 
21 



where qi, q2, q3, q/ and r are selected from the group consisting of -H, 
CH 3 , and -C 2 H 5 ; and iwhere m is\-(CH^) n - with n being an integer in the 
range from 0 toy4; apd wherein, when r is -H, at least one of qi, q 2 , q3 
and q 4 is -H. 
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The eom po si t i orv of claim 1 , wherein the polymeric backbone comprises 
monomers selected from the group Consisting of ethylene and styrene. 



The eempssition of claim 1 , wherein the cyclic olefinic pendent groups 
are grafted onto the linking groupsf of the polymeric backbone by an 
esterification, transesterification, amidation or transamidation reaction. 



The composition of claim 5, wherein the esterification, transesterification, 
amidation or transamidation reactionist solution reaction or a reactive 



extrusion. 



ition, transesterification, 
by a catalyst selected 
rg acids, tertiary amines, 
Group IVA organometallics. 



The co mpoG i t i ofl of clairttlfi, wjfierein^Hie este 
amidation or transamidatlln reactfen-isxatal] 
from the group consistinci<bf ^trong non- 
Group_Lalkoxides, Group IV H alkoxide 

The composition of claim 
group consistin g of tolu< 
titanate, tetraisopropyraanfe 
2-hydroxy-pyridine and dibutyltin djlaurate. 

claim l^wh^rein the polymeric backbone, linking 
groups and cyclic dleTirrpendefl^roups comprise repeating units, each 
unit having a structure (II) as follows: 



the catalyst is selected from a 
Ionic acid, sodium methoxide, tetrabutyl 
e, tetra-n-propyl-titanate, tetraethyf titanate, 




3 wherein P+T+ Q is 100 mol % of the total composition; P is greater than 

4 0 mol % of the total composition; z\i s selected fro m the group consisting 

5 of an aryl group; -(C=0)ORij-0(C=0)Ri; and an alkyl aryl group: 



6 



7 where FU is selected from the group consisting of -CH 3 , -C 2 H 5 , and -H; 

8 Ri is selected from the group consisting of -M, -CH 3 , -C 2 H 5 , -C 3 H 7 and 

9 -C 4 H 9 ; R 2 and R 3 are selected from the group\consisting of -H and -CH 3 ; 

10 X is selected from the group consisting of -O-A-NH-, -(C=0)0- f 

1 1 -(C=0)NH-, -(C=0)S-, -0(C=0)- and -(CHR) r ; V is an integer in the 

12 range from 1 to 6; Y is -(CHR) n -, where n is an integer in the range from 

13 0 to 1 2, R being selected from the group consisting of -H, -CH 3 and 

14 -C 2 H 5 ; where qt, q 2 , q 3 , q 4 , and r are selected frorrt the group consisting 

1 5 of -H, -CH 3 , and -C 2 H 5 ; and where m is -iCH 2 ) n - arid where n is an 
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1 ^Nintege^ 4(^ijJ / wherein when r is -H, at least one 

2 of qi, q 2 , q3and q 4 is -H. — 

3 I^Ql The composition of claim {^wherein the cyclic olefinic pendent groups 

4 are selected from the group consisting of cyclohexene-4-methyIene 

5 racftqal, 1 -methyl cyclohexene-4-methylene radical, 2-methyl 

6 cycIon&xene-4-methylene radical, 5-methyl cyclohexene-4-methylene 

7 radical, 1^2-dimethyl cyclohexene-4-methylene radical, 1 ,5-dimethyl 

8 cyclohexend^4-methylene radical, 2,5-dimethyl cyclohexene-4- 

9 methylene radibal, 1 ,2,5-trimethyl cyclohexene-4-methylene radical, 

10 cyclohexene-4-etrMene radical, 1 -methyl cyclohexene-4-ethylene 

1 1 radical, 2-methyl cyctohexene-4-ethylene radical, 5-methyl cyclohexene- 

12 4-ethylene radical, 1,2-hHmethyl cyclohexene-4-ethylene radical, 1,5- 

13 dimethyl cyclohexene-4-ethylene radical, 2,5-dimethyl cyclohexene-4- 

14 ethylene radical, 1 ,2,5-trimefonyl cyclohexene-4-ethylene radical, 

15 cyclohexene-4-propylene radical, 1 -methyl cyclohexene-4-propylene 

16 radical, 2-methyl cyclohexene-4-Wopylene radical, 5-methyl 

17 cyclohexene-4-propylene radical, 1)2-dimethyl cyclohexene-4-propylene 

18 radical, 1 ,5-dimethyl cyclohexene-4-ptapylene radical, 2,5-dimethyl 

19 cyclohexene-4-propylene radical, 1 ,2,5-Wnethyl cyclohexene-4- 

20 propylene radical, cyclopentene-4-methylehe radical, 1 -methyl 

21 cyclopentene-4-methylene radical, 3-methyl c^clopentene-4-methylene 

22 radical, 1 ,2-dimethyl cyclopentene-4-methylene^radical, 3,5-dimethyl 

23 cyclopentene-4-methylene radical, 1,3-dimethyl cydopentene-4- 

24 methylene radical, 2,3-dimethyl cyclopentene-4-metKvlene radical, 1 ,2,3- 

25 trimethyl cyclopentene-4-methylene radical, 1 ,2,3,5-tetramethyl 

26 cyclopentene-4-methylene radical, cyclopentene-4-ethylVie radical, 1- 

27 methyl cyclopentene-4-ethylene radical, 3-methyl cyclopentene-4- 

28 ethylene radical, 1,2-dimethyl cyclopentene-4-ethylene radical, 3,5- 

29 dimethyl cyclopentene-4-ethylene radical, 1 ,3-dimethyl cyclopWene-4- 

30 ethylene radical, 2,3-dimethyl cyclopentene-4-ethylene radical ,\d ,2,3- 

31 trimethyl cyclopentene-4-ethylene radical, 1 ,2,3,5-tetramethyl \ 




-51- 

I 

1 c^Qlopentene-4-ethylene radical, cydopentene-4-propylene radical, 1- 1 

2 methybQvclopentene-4-propylene radical, 3-methyl cyclopentene-4- 

3 propylene rascal, 1 ,2-dimethyl cyclopentene-4-propylene radical, 3,5- 

4 dimethyl cyclopfeqtene-4-propylene radical, 1,3^dimethyl cyclopentene-4- 

5 propylene radical, 2^dimethyl cyclopentene-4-propylene radical, 1 ,2,3- 

6 trimethyl cyclopentene-4^ropylene radical, and 1 ,2,3,5-tetramethyl 

7 cyclopentene-4-propylene raslical. 




8 11. The -composition- of claim 9, whereirKhe composition is an 

9 ethylene/ methyl acrylate/cyclohexenyl methyl acrylate terpolymer, a 

10 cyclohexenyl methyl acrylate/ethylene copolymer, a cyclohexenyl methyl 

1 1 methacrylate/styrene copolymer, a cyclohexenykrnethyl acrylate 

12 homopolymer or a methyl acrylate/cyclohexenyl methyl acrylate 

13 copolymer. \ 



<n oxygen scavenging composition^oarrlprising a polymeric backbone, 
cyclic olefinic pendent group^flmking groups linking the olefinic pendent 
groups to the poIymerip45ackbone and a transition metal catalyst. 



13. A composition accordi ig to claim 12, wherein the polymeric backbone is 
ethylenic and the linking cjjpups^are selected from the group consisting 



(CHR)n-; -0-(C=0)-(CHR) n -; 




wherein R is hy 
consisting of me 
integer in the ran; 



HOH-CH2-O-; 

l oup selected from the group 
and butyl groups and where n is an 



# 



1 

2 



7 
8 
9 
10 

11 
12 

13 
14 
15 

16 
17 
18 
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14. The composition of claim 12, wherein the^flic olefinic pendent groups 
have the structure (I): / / , 



1 6. The comp 
are grafted onto th 
esterification, trans 

1 7. The composition c 
t ranseste rif ication , 
reaction or 




where q 1( q 2l q3, cu/and r are selected/from the group consisting of -H, 
-CH 3( and -C 2 H 5 /and whereWi is -(CH 2 ) n - with n being an integer in the 
range from 0 to fly and wherei^wKen r is -H f at least one of q lf q 2 , q3 
and q 4 is-H. 



1 5. The composition of claim 
monomers selected from 



ein the polymeric backbone comprises 
p consisting of ethylene and styrene. 



/herein the cyclic olefinic pendent groups 
of the polymeric backbone by a 
jt^Kficatior^amidation or transamidation reaction. 

rein the esterification, 
or transamidation reaction is a solution 
fusion. 
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1 18. The composition of claim 18, wherein the esterification, 

2 transesterification, amidaticp or transamidation reaction is catalyzed by 

3 a catalyst selected from the group consisting of strong non-oxidizing 

4 acids, tertiary amines, Gr</up I alkoxides, Group IVB alkoxides, and 

5 Group IVA organometallic 



6 19. The composition of clairry 1 8, wherein the catalyst is selected from a 

7 group consisting of toluene sulforrte aod>godium methoxide, tetrabutyl 

8 titanate, tetraisopropyl titarfate, tetra-n-pr^pyl-titanate, tetraethyl titanate, 

9 2-hydroxy-pyridine §Hd pibutyltin dilaurajte. 



he polymeric backbone, linking 



10 2&. 


— ThGcb 


11 


groups 


12 


unit ha^ 



13 



14 

15 
16 
17 
18 




mprise repeating units, each 



wherein P + T + <fi is 1 00 mol % of the total composition; P is greater 
than 0 mol % of the total composition; Z is selected from the group 
consisting of an aryi group; -(C=0)ORi; -0(C=0)Ri; and an alkyl aryl 
group: 



• * 
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2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 



where R4 is selected from the group consisting of -CH 3 , -C2H 5l and -H; 
Ri is selected from the group consisting of -H, -CH 3 , -C2H 5l -C3H7 and 
-C4H9; R 2 and R3 are selected from the group consisting of -H and -CH 3 ; 
X is selected from the groug consisting of -O-, -NH-, -(C=0)0-, 
-(C=0)NH-, -(C=0)S- f -O(0=O)- and -(CHR),-; t is an integer in the 
range from 1 to 6; Y is -(CHRJrrj^efesn is an integer in the range from 
0 to 12, R being selected/ffdm the group consisting of -H, -CH 3 and 
-C 2 H 5 ; where q 1f q 2 , Qtf?®*, and r are selected from the group consisting 
of -H, -CH 3 , and -pyH 5 ; And where m is/(CH 2 ) n - and where n is an 
integer in fhe r^ Hge f rqm 0 to 4; and^herein when r is -H, at least one 



are seled 
radical, 1 
cyclohex( 
radical, 1 
cyclohex^ 
radical, 1 
ethylene 
cyclohexer\e 
radical, 1,2 
cyclohexene 
radi 



ion of $laim 20/whe 
rom ttte gro^ consisting d 
elhyl caycloHexene-4-methyl 
4-m^tHylene radical, 5-i 
iyn^nyl^pyct6Fiexene-4 
ethylene radical 
ethyl cyclohexei 
1 -methyl ^cl^rexen 
thylene y 
hyl 



lie olefinic pendent groups 
l$hexene-4-methylene 
raflical, 2-methyl 
iyl]c£c\phexene-4-methylene 

ne/rkdical, 1 ,5-dimethyl 
etltyl/cyclohexene-4-methylene 
etlytffene radical, cyclohexene-4- 
ethylene radical, 2-methyl 
§thyl cyclohexene-4-ethylene 
fie-4-ethylene radical, 1 ,5-dimethyl 



'radical, 2,5-dimethyl cyclohexene-4-ethylene 
fethyl cyclohexene-4-ethylene radical, cyclohexene-4- 



propylene radical, 1 -methyl cyclohexene-4-propylene radical, 2-methyl 
cyclohexeneU-propylene radical, 5-methyl cyclohexene-4-propylene 
radical, 1 ,2-dunethyl cyclohexene-4-propylene radical, 1 ,5-dimethyl 




* 
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1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 

27 
28 
29 



22. 



23. 



cyclohexene-4-propylene radical, 2,5-dirriethyl cyclohexene-4-propylene 
radical, 1 ,2,5-trimethyl cyclohexene-4-propylene radical, cyclopentene-4- 
methylene radical, 1 -methyl cyclopentene-4-methylene radical, 3-methyl 
cyclopentene-4-methylene radical, 1 ,2/dimethyl cyclopentene-4- 
methylene radical, 3,5-dimethyl cyclooentene-4-methylene radical, 1 ,3- 
dimethyl cyclopentene-4-methylene radical, 2,3-dimethyl cyclopentene-4- 
methylene radical, 1 ,2,3-trimethyl cyclope^tetfe^-methyfene radical, 
1 ,2,3,5-tetramethyl cvclopentene- ^lmethyj ene radical, cycloppntene-4- 
ethylene radical, l^m0jp^^^^mi^^^^^^^^\ca\, j/-methyl 
cyclopentenej4£e1fj^5ne/flad^^ 

r,3)pimethyl 



radical, 



cyd 



-4-etr 



cyclopentene-4-ethylensjfradical/ 2,3-dimethyl 
radical, 1 ,2,3-trimethyl Jfcloper/tene-^e^rtylene/raj 

4-et 



tetramethyl cyclopenti 
radical, 1 -methyl cycl 
cyclopentene-4-prop 
propylene radical, 3, 
dimethyl cyclopenten 
propylene radical,.^ 
1 ,2,3,5-tetrameth 



eple-4-ethylene 
,2,3,5- 
ene-4-propylene 
ethyl 
clopentene-4- 
ropylene radical, 1 ,3- 



nefadical, 
nten^-4-propyler 
e radical, 1 ,2; 
etpyl c) 

pr^SJSgpj^a'dical, 2,3-dimethyl cyclopentene-4- 
elhyl cyclopentene-4-propylene radical, and 
clop£ntene-4-propylene radical. 

^composition of claim 20, wherein the composition is an 
ethylene/mathyl acrylate/cyclohexenyl methyl acrylate terpolymer, a 
cyclohexenyl metfi^acc^late/ethylene copolymer, a cyclohexenyl 
methyl methacrylate/styrenedopQlymen a cyclohexenyl methyl acrylate 
homopolymer or a methyl acrylate/cycfohejcenyl methyl acrylate 
copolymer. 



The compositioi 
products packaged wl 
adulterated as a res 




odor and taste characteristics of 
rised of the composition are not 
e composition. 



* 



1 24. The compos 

2 fragmentation of 

3 polymeric backb 



8 
9 

10 
11 

vZ 

13 
14 




erein there is no significant 
ndent groups and linking groups from the 
It of oxidation of the composition. 



4 25. Tl 

5 metal salt. 



relrXlj' 



on of claim 12, wherein'the transition metal catalyst is a 



22 
23 
24 

25 



The composition of claim 25, wherein the metal in the metal salt is 
cobalt. 




27. The composition accordingTo~clajm25, wherein the metal salt is 
selected from the group consisting/oTctfeaJt neodecanoate, cobalt 
2-ethylhexanoate^cobalt oleate and cobalt 



The compos 

material to enhance/iflitiation 



28. 



29. The composition pf 
initiator. 





r comprising at least one triggering 
:gen scavenging. 

ein the triggering material is a photo 



An article of jn^aSture suitable as ^container, the container inhibiting 
oxidation of contents of the container by removing oxygen from the 
container and by inhibiting ingress of oxygen into the container from 
outside the container, whefein the article comprises an oxygen 
scavenging composition which comprises a polymeric backbone, cyclic 
olefinic pendent groups, linking groups linking the olefinic pendent 
groups to the backbone, and a transition metal catalyst. 



31 . The article of m 

is ethylenic and the lin 
consisting of: 



-0-(CHR) n -; -(C=0) 




0, wherein the polymeric backbone 
selected from the group 



(CHR)n-; -0-(C=0)-(CHR) n -; 
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-(C=0)-NH-(-CHR) n -; and -(C=0)-0-CHOH-CH 2 -0-; 



2 
3 
4 

5 
6 



8 

9 
10 
11 
12 

13 
14 
15 

16 
17 
18 
19 



wherein R is hydroigei 
consisting of meth 
integer in theianlje f 



alkyl group selected from the group 
, propyl and butyl groups and where n is an 
om 1 to 12. 



32. The article of manufacture of claircK30/ wherein the cyclic olefinic 
pendent groups have the structure (II 



(0 




where qi, q 2 , q3, $4, and r are selected from the group consisting of -H, 
-CH 3 , and -C 2 H 5 / ar/d whereNTMS^-(CH 2 )n- and where n is an integer in 
the range of from 0 to 4; and wherein when r is -H, at least one of qi, q 2 , 
q 3 and q 4 is alsp -H. 

33. The article of manufacture of] claim 30, wherein the polymeric backbone 
comprises monomers selected from the group consisting of ethylene and 
styrene. 



34. The article of manufactun 
pendent groups are graft 
backbone by a esterifii 
transamidationTeaetfOn. 



of clairfi 30, wherein the cyclic olefinic 
id onj0 the linking groups of the polymeric 
, transesterification, amidation or 
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1 

2 
3 

4 
5 
6 
7 
8 

9 
10 
11 
12 

13 
14 
15 



16 



35. 



36. 



37. 



38. 



The article of manufacture 
transesterification, amidat 



of claim 34, wherein the esterification, 
on or transamidation reaction is a solution 



reaction or a reactive extrusion. 



The article of manufacture of claim 34, wherein the esterification, 
transesterification, amidation or transamidation reaction is catalyzed by 
a catalyst selected from the group consisting of strong non-oxidizing 
acids, tertiary amines, Group I alkoxides, Group IVB alkoxides, and 
Group IVA organometallics. 

The article of manufacture of claim 36, wherein the catalyst is selected 
from the group consisting of toluene sulfonic acid, sodium methoxide, 
te^rabutyl titanate, tetraisopropyl titanate, tetra-n-propyl-titanate, 
tetraethyl titanate, 2-nydf5Xy*p}aidine and dibutyltin dilaurate. 



of claim 3q, wherein the backbone, linking 
pendent grqpps comprise repeating units, each 
unit having a\structufe (II) as follows: 



The article df 
groups and 




• # 
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1 

2 
3 



wherein P+T + Q is 100 mo! % of the total composition; P is greater than 
0 mol % of the total composition; Z is selected from the group consisting 
of an aryl group, -(C=0)ORi, f-0(C=0)Ri and an alkyl aryl group: 




5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



-(C=OjNH 1>L _-(C=9)S-, -Q£ 



where R* is selected from me group consisting of -CH 3 , -C 2 H 5 , and -H; 
Ri is selected from the group consisting of -H, -CH 3 , -C 2 H 5 , -C 3 H 7 and 
-C4H9; R 2 and R 3 are selected from the group consisting of -H and CH 3 ; 
X is selected from the groi p consisting of O-, -NH-, -(C=0)0-, 

D=0)- and -(CHR),-; i is an integer selected 
from the group cdhsisting Df 1, 2T3>*n5 and 6; Y is -(CHR) n -, where n is 
an integer in the range fron 0 to 12 and TR is selected from the group 
consisting of -H, -CH 3 and C 2 H 5 ; and where qi, q 2> q 3 , q4, and r are 
selected from the gitoup c snsisting of -H/-CH 3l and -C 2 H 5 ; and where m 
is -(CH 2 ) n - and where n is an integer>n the range of from 0 to 4; and 
wherein when r is -H\at east one'of qi, q 2 , q 3 , and q4 is -H. 

39. The article of manufactory of claim 30, wherein the cyclic olefinic 

pendent grouD^dfe sele ;ted from the group consisting of cyclohexene- 
4-methylene radical, 1-nr ethyl cyclohexene-4-methylene radical, 

methylene radical, 5-methyI cyclohexene-4- 
methyl cyclohexene-4-methyIene radical, 
1,5-dimethyl cyclohexerje-4-methylene radical, 2,5-dimethyl 
cyclohexene-4-methylene radical, 1 ,2,5-trimethyl cyclohexene-4- 
methylene radical, cycle >hexene-4-ethylene radical, 1 -methyl 
cyclohexene-4-ethyleno radical, 2-methyl cycIohexene-4-ethylene 
radical, 5-methyl cycloKexene-4-ethytene radical, 1,2-dimethyl 



2-methyI cyclohexene-4 
methylene radical, 1,2-d 




1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
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cyclohexene-4-ethylene rad cal ( 1 ,5-dimethyl cyclohexene-4-ethylene 
radical, 2,5-dimethyl cyclohe xene-4-ethylene radical, 1 ,2,5-trimethyl 
cyclohexene-4-ethylene racfical, cyclohexene-4-propylene radical, 
1 -methyl cyclohexene-4-prapylene radical, 2-methyl cyclohexene-4- 
propylene radical, 5-methyj cyclohexene-4-propyIene radical, 

1 .2- dimethyl cyclohexene-ft-propylene radical, 1 ,5-dimethyl 
cyclohexene-4-propylene radical, 2,5-dimethyl cyclohexene-4-propylene 
radical, 1 ,2,5-trimethyl cyclohexene-4-propylene radical, cyclopentene- 

rthyl cyclopentene-4-methylene radical, 
methylene radical, 1 ,2-dimethyl cyclopentene- 
4-methylene radical, 3,5- dimethyl cyclopentene-4-methylene radical, 

1.3- dimethyI cyclopenter e-4-methylene radical, 2,3-dimethyl 
cyclopentene-4 lmethyler e radical, 1,2,3-trimethyl cyclopentene-4- 
methylene radical, 1 ,2,3, i-tetram^thyl cyclopentene-4-methylene 
radical, cyclopentene-4-« thylene raoical, 1 -methyl cyclopentene-4- 
ethylene radical, 3-methyl cyclopentene-4-ethylene radical, 1 ,2-dimethyl 
cyclopentene-4-etl\ylen€ radical, 3,5-olimethyl cyclopentene-4-ethylene 
radical, 1 ,3-dimethy\cyc|opentene-4/ethylene radical, 2,3-dimethyl 

radical, t^2,3-trimethyl cyclopentene-4- 
tetranc^thyl cyclopentene-4-ethylene radical, 



4-methylene radical, 1-m 
3-methyl cyclopentene-4 



cyclopentene-4-ethylane > 
ethylene radical, 1 ,2,3, 
cyclopentene-4-propyleife cyclical, 1 -methyl cyclopentene-4-propylene 



radical, 3-methyl cyclof 



cyclopenter 



ntene-4-propylene radical, 1 ,2-dimethyl 



ropylene radical, 3,5-dimethyl cyclopentene-4- 



propylene radical, 1 ,3-d methyl cyclopentene-4-propylene radical, 
2,3-dimethyl cyclopente ie-4-propylene radical, 1 ,2,3-trimethyl 
cyclopentene-4-propyIene radical, and 1 ,2,3,5-tetramethyl 
cyclopentene-4-propylene radical. 

article of manufacture of claim 30, wherein the composition is an 
ethylene/metHyt^ methyl acrylate terpolymer, a 

cyclohexenyl methyl acrylate/ethylen&T»pc cyclohexenyl methyl 

methacrylate/styrene copolymer, a cyclohexenyl methy 
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homopolymer or a me 
copolymer. 



/cyclohexenyl methyl acrylate 




41 . The article of manufacture according to claim 3^), wherein the transition 
metal catalyst is a metal salt. 

42. The article of manufacture according to claim 41 , wherein the metal in 
the metal salt is cobalt. 

/ 

43. The article of manufacture df according to claim 41 , wherein the metal 
salt is selected from the group consisting of cobalt neodecanoate, cobalt 
2-ethylhexanoate, cobalt oljbate and cobalt stearate. 

44. The article of manufacture/of claim 30, further comprising at least one 
triggftrinrjjTTaterial fo enhfo ra initiation of oxygen scavenging. 

The article of mar ufacturi of claim 44\wherein the triggering material is 



45 



46. 



a photoinitiator. 



The article of manlifactufe of claim 30, wherein odor and taste 
characteristics of products packaged with material comprised of the 
composition are no\adi|terated / as a result of oxidation of the 
composition. 



47. The article of manufaalpre of claim 30, wherein there is no significant 
fragmentation of the'oli ?f inic pendent groups and linking groups from the 
polymeric backbone a$ a result of oxidation of the composition. 

/ 



21 48. The article of manufacture of claim 30 wherein the article is a package. 

y 

22. 49. The article of manufacture of claim 48, wherein the package comprises a 

23 flexible film having a thickness of at most 10 mil or a flexible sheet 

24 having a thickness of least 10 mil. 
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51 



from among oxygen barrier lay 
seal layers. 



50. The article of manufacture of claim 48, wherein the oxygen scavenging 
system of the package compris ss at least one additional layer selected 



rs, polymeric selective layers, and heat 



The article of manufacture of claim 48, wherein the article is a package 
with a food product located w/ithin the package. 

52 i ^The article of manufacture df claim 4Q , wherein the article is a package 
for packaging a cosmetic, cnemical, electronic device, pesticide or a 



pharmaceutical compositioi v 



53. A multi-layer film comprising 
claim SQL and atj aast-one- 



54. The multi-layer 

additional layer is selectee 
selective barrier layers, 



the article of manufacture according to 
additional functional layer. 



film\accorcJing to claim) 53, wherein at least one 

rom amoing oxygen barrier layers, polymeric 
stiuctural layers and heat seal layers. 



55. The multi-layer film accorclincKro claim 53, wherein the at least one 
additional layer is an Wyc^n barrier layer. 

X ^ 

56. The multi-layer film^ccording to claim 55, further comprising at least one 

polymeric selective barrier layer. 



19 57. The multi-layer film accorjding to claim 55, further cofnprising at least one 

20 heat seal layer. 

21 58. The multi-layer film accofding to claim 55, further comprising at least one 

22 structural layer. 



\ 
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1 59. The article of claim 30, wherein the article is a rigid container, sealing 

2 gasket, patch, co ntainer c lpsure device, bottle cap, bottle cap insert or 

3 molded or thermoformWl £haj>^. 

4 60. The article of claim 59,\werep4he molded or thermoformed shape is a 

5 bottle or tray. ^ jT^ 

6 A layer suitable for scavenging oxygen comprising: 

7 (a) a>qlymer backbone; 

8 (b) cyclic olefini^p^ndent groups; 

9 (c) linking groups linking thebaqkbone with the pendent groups; and 

10 (d) a transition metal catalyst. 

7 \ 

1 1 62. The layer of claim 61 , wherein odor and taste characteristics of products 

12 packaged with material comprised of the layer are not adulterated as a 

1 3 result of oxidation of the layer. / 

y \ 

14 63. The layer of claim(§>, wherein/there is no significant fragmentation of the 

15 olefinic pendent groups and linking groups from the polymeric backbone 

16 as a result of oxte^tio^ of the/layer. 

17 64. A layer according to clam 6fl , wherein the transition metal catalyst is a 

1 8 metal salt. \ J 

19 65. A layer according to claim (54, wj^rein the transition metal in the metal 

20 salt is cobalt. \s 



# # 
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1 66. A layer according to claim 64, wherein the metal salt selected from the 

2 group consisting of cobalt neodecanoate, cobalt 2-ethylhexanoate, 

3 cobalt oleate and cobalt stearate. 

4 67. A layer according to claim 611, wherein said layer in addition comprises 

5 polymeric diluent. / 

6 68. A layer according to claim 6r7 ( wherein said diluent is a thermoplastic 

7 polymer. / 

8 69. A layer according to claim 61 , wherein said layer is adjacent to one or 

9 more additional layers. / 

10 70. A layer according to claim 69, wherein at least one additional layer is an 

1 1 oxygen barrier. V ^ — JL^^ 

12 71 . A layer accordingtp claim 70, wher^tin said oxygen barrier comprises a 

13 member of the group consisting of ypoly(ethylene-vinyl alcohol), 

14 polyacrylonitrile, poV(yinyl chloride), polyamides, poly(vinylidene 

15 dichloride), poly(ethyline terepmhalate), silica, metal foil and metalized 

16 polymeric films. fV / 

17 72. A layer according to claim 69, wherein one or more of said additional 

18 layer or layers is coeprtmded with said layer. 

19 73. A layer ac^ordjng^ra^ slaim 69, wherein one or more of said additional 

20 layer or layers is laminated onto said layer. 

21 74. A layer according to claim 69, wherein one or more of said additional 

22 layer or layers is coated onto^sakl layer. 

23 75. A layer according to claim 69, wherein said layer is flexible. 
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t/ 

1 76. A layer accordTrra-fc ^laim 69, wherein said layer is transparent. 



herein the article comprises a layer according 



2 77. An article for pack 

1/ v 

3 to claim 61 . 




9 
10 



79. 




A process of making a polymer material by a proc^ss^elected from the 
group consisting of esterification, transest^rtffcation, amidation, 
transamidation and direct polymerization, wherein the polymer material 
comprises a polymer backbonp^cyclic olefinic pendent groups, linking 
groups linking the backbop^with the pendent groups. 

The process of claim 78^wherein rjhaking the polymer material 
comprises the steps of: 



11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 



(a) selecting polymers from the group consisting of styrene/maleic 
anhydride, ethylene/maleia anhydride, ethylene/acrylic acid, 
ethylene/methacrylic acidjacrylic acid, methacrylic acid, 
styrene/methacrylic acid, ethylene/methyl acrylate, ethylene/ethyl 
acrylate, ethylene/butyl dbrylate, methyl methacrylate, methyl 
acrylate, and styrene/merthyl methacrylate to form a mixture and 
combinimTthe-p^ a esterifying/transesterifying 

compound seledted f rcp^th^aroup consisting of cyclohexene-4- 
methanol, 1-metnyl cy6lohexen^-4-methanol, 2-methyl 
cyclohexene-4-rrlethanol, 5-methyl cyclohexene-4-methanol, 1 ,2- 
di methyl cyclohexena-4-methanol, 1 ,5-dimethyl cyclohexene-4- 
methanol, 2,5-dimetnyl cycloHexene-4-methanol, 1 ,2,5-trimethyl 
cyclohexene-4-matraanol/^yclohexene-4-ethanol f 1 -methyl 
cyclohexene-4-ethanj3lf 2-methyl cyclohexene-4-ethanol, 5-methyl 
cyclohexene-4-eJHpiol, 1 ,2-dimethyl cyclohexene-4-ethanol, 1 ,5- 
dimethyl cyckShexene-4-ethanol, 2,5-dimethyl cyclohexene-4- 
ethanol, 1 ,2,5-trimfethyl cyclohexene-4-ethanol, cyclohexene-4- 
propanol, 1 -methyl cyclohexene-4-propanol, 2-methyl cyclohexene- 
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1 4-propanol, 5-methyl cyclohexehe-4-propanol, 1 ,2-dimethyl 

2 cydohexene-4-propanol, 1,5-djmethyl cycIohexene-4-propanol, 

3 2,5-dimethyl cyclohexene-4-pppanol, 1 ,2,5-trimethyl cyclohexene- 

4 4-propanol, cyclopentene-4-methanol, 1 -methyl cyclopentene-4- 

5 methanol, 3-methyl cyclopentene-4-methanol, 1 ,2-dimethyl 

6 cyclopentene-4-methanol, 3,5-dimethyl cyclopentene-4-methanol, 

7 1 ,3-dimethyI cyclopentene-W-methanol, 2,3-dimethyl cyclopentene- 

8 4-methanol, 1,2,3-trimethyl cyclopentene-4-methanol, 1,2,3,5- 

9 tetramethyl cyclopentene-ft-methanol, cyclopentene-4-ethanol, 1- 

10 methyl cyclopentene-4-etnanol, 3-methyl cyclopentene-4-ethanol, 

1 1 1 ,2-dimethyl cyclopentene-4-ethanol, 3,5-dimethyl cyclopentene-4- 

12 ethgjnol, 1 ,3-dinjiethyI cyolopentene-4-ethanol, 2,3-dimethyl 

1 3 cyclopenTe7TO--4^^ cyclopentene-4-ethanol, 

14 1 ,2,3,5-tetramethyl cycl6penten$-4-ethanol, cyclopentene-4- 

15 propanol, 1-metmyl cydopentene^N^ropanoI, 3-methyl 

1 6 cyclopentene-4-AroparfoI, 1 ,2-dimethyl cyclopentene-4-propanol, 

1 7 3,5-dimethyl cyclppentene-4-propaf(ol, 1 ,3-dimethyl cyclopentene- 

18 4-propanol, 2,3-dlmejriyl cyclopemene-4-propanol, 1 ,2,3-trimethyl 

1 9 cyclopentene-4-ptopanol, anjzn ,2,3,5-tetramethyl cyclopentene-4- 

20 propanol; I / / 

21 (b) heating the polyniers and esterifying/transesterifying compounds 

22 selected in (aj/to firm a polymer melt; 

23 (c) processing the melt in an extruder under 

24 esterificatiorVtrarpesterification conditions with 

25 esterification/trarisesterification catalysts and antioxidants 

26 protecting the melt from oxidation during extrusion, so that the 



27 polymer melt undergoes esterification of polymeric anhydrides with 

28 cyclic olefin per dent groups, esterification of polymeric acids with 

29 cyclic olefin per dent groups or exchange of alkyl groups of 

30 polymeric ester \ with cyclic olefin pendent groups; and 



# 
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2 
3 



(d) removing volatile organic prpducts and by-products from the melt. 



78 V fwh 



80. The process of claim 78, wherejh making the polymer material 
comprises the steps of: 



4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



(a) selecting polymers from the group consisting of styrene/maleic 
anhydride, ethylene/maleic anhydride, ethylene/acrylic acid, 
ethylene/methacrylic acid, acrylic acid, methacrylic acid, 
styrene/methacrylic ajcid, ethylene/methyl acrylate, ethylene/ethyl 
acrylate, ethylene/bi/tyl acrylate, methyl methacrylate, methyl 
acrylate, and styrene/methyl methacrylate to form a mixture and 
combining the polymers with a amidizing/transamidizing compound 
selected froifn the gjoup^eonsisting of cyclohexene-4-methyl amine, 
1 -methyl cydlohex4ne-4-methykamine, 2-methyl cyclohexene-4- 
methyl amins, 5-mpthyl cyclohexftne-4-methyl amine, 1,2-dimethyl 
cyclohexene-4-m9thyl amine, 1 ,5/dimethyl cyclohexene-4-methyl 
amine, 2,5-d|methvl cyclohexene-4-methyl amine, 1 ,2,5-trimethyl 
cyclohexeneWmethyl amine; cyclohexene-4-ethyl amine, 1 -methyl 
cyclohexene-4-ewiyl amjiro, 2-methyl cyclohexene-4-ethyl amine, 
5-methyl cyclonebcene^4-ethyl amine, 1 ,2-dimethyl cyclohexene-4- 
ethyl amine, 1 .qjdimethyl cyclohexene-4-ethyl amine, 2,5-dimethyl 
cyclohexene-4-ethyl amine, 1 ,2,5-trimethyl cyclohexene-4-ethyl 
amine^<5yclohexene-4-propyl amine, 1 -methyl cyclohexene-4- 
yfbpyl amine, 2[methyl cyclohexene-4-propyl amine, 5-methyl 
cyclohexene-4-propyl amine, 1 ,2-dimethyl cyclohexene-4-propyl 
amine, 1 ,5-dirrtethyl cyclohexene-4-propyl amine, 2,5-dimethyl 
cyclohexene-4Lpropyl amine, 1 ,2,5-trimethyl cyclohexene-4-propyl 
amine, cyclopi jntene-4-methyl amine, 1 -methyl cyclopentene-4- 
methyl amine, 3-methyl cyclopentene-4-methyl amine, 1 ,2-dimethyl 
cyclopentene-4-methyl amine, 3,5-dimethyl cyclopentene-4-methyl 
amine, 1,3-dinethyl cyclopentene-4-methyl amine, 2,3-dimethyl 
cyclopentene-4-methyl amine, 1 ,2,3-trimethyl cyclopentene-4- 



% - 
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1 methyl amine, 1 ,2,3,5-tetrametlWl cyclopentene-4-methyl amine, 

2 cyclopentene-4-ethyl amine, 1 -methyl cyclopentene-4-ethyl amine, 

3 3-methyl cyclopentene-4-ethyl amine, 1 ,2-dimethyl cyclopentene-4- 

4 ethyl amine, 3,5-dimethyl cycl6pentene-4-ethyl amine, 

5 1 ,3-dimethyl cyclopentene-4-ithyl amine, 2,3-dimethyl 

6 cyclopentene-4-ethyl amine/l ,2,3-trimethyl cyclopentene-4-ethyl 

7 amine, 1 ,2,3,5-tetramethyl cyclopentene-4-ethyl amine, 

8 cyclopentene-4-propyl amine, 1 -methyl cyclopentene-4-propyl 

9 amine, 3-methyl cyclopentfene-4-propyl amine, 1 ,2-dimethyl 

1 0 cyclopentene-4-propyl amine, 3,5-dimethyl cyclopentene-4-propyl 

1 1 amine, 1 ,3-dimethyl cyclopentene-4-propyl amine, 2,3-dimethyl 

1 2 cyclopentene-4-propyl ^nine, 1 ,2,3-trimethyl cyclopentene-4- 

1 3 ptepylji mine,{a nd 1 ,2,S5-tetramethyl cyclopentene-4-propyl 

14 amine; 7 — 

1 5 (b) heating the po ymers and amidizing/transamidizing compounds 

16 selected in (a) :o form a polymer melt; 

17 (c) processing the meluin an extruder under amidation/transamidation 

1 8 conditions with kmiqation/ti^nsamidation catalysts and antioxidants 

19 protecting the melt/from j^xidation during extrusion, so that the 

20 polymer melt undergoes amidation of polymeric anhydrides with 

21 cyclic olefin penopn^groups, amidation of polymeric acids with 

22 cyclic olefin pencpnt groups or exchange of alkyl groups of 

23 polymeric estera with cyclic olefin pendent groups; and 

24 (d) removina^olati/e organic products and by-products from the melt. 

25 81 . The process of clairTvv8, wherein the making of the polymer material 

26 comprises the steps of: 
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1 
2 



(a) adding to an autoclave, ethylenes and a vinyl monomer comprising 
a pendent cyclohexene; 



3 
4 



(b) stirring the ethylene and theyvinyl monomer in the autoclave to 
achieve a mixture; 



5 
6 



(c) adding a polymerization jhitiator before, during or after the stirring 
step; 



(d) polymerizing the mixture to achieve a polymer; and 



8 
9 

10 
11 
12 



(e) isolating and purifying the polymer. 

t/i 



82. The proces^of c 
the autoclave al 



aim 81, /wherein in step (a) an alpha-olefin is added to 
g^rvrtw the ethylene and the vinyl monomer and in 
step (b) the alphaVolefin is suited with the ethylene and the vinyl 
monomer to achieve thfe mixture. 



13 83. The process of claim [79, wherein the polymeric backbone is ethylenic 

14 and the linking groups are selected from the group consisting of: 



15 
16 



-0-(CHR) n -i -0C=O)-Or-(CHR) n -; -NH-(CHR) n -; 



-0-(C=0)-fcHE^-; -(C=0)-NH-(-CHR) n -; and 



17 



-(C=0)-OfCHOH-CH 2 -0-; 



18 where R is hydrogen or an alkyl group selected from the group 

19 consisting of methyl, ethyl, propyl and butyl groups and where n is an 

20 integer in the rapge from 1 to 12. 

21 84. The process oflclaim 80, wherein the polymeric backbone is ethylenic 

22 backbone and he linking group is: 
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2 
3 
4 



-(C=0)-NH-(CWR)n 

where R is hydrogen oi an alkyl group selected from the group 
consisting of methyl, ethyl, propyl and butyl groups and where n is an 
integer in the range frqm 1 to 12. 



5 85. The process of claim 78, wherein the material is an oxygen scavenging 

6 composition further comprising a transition metal catalyst. 

7 86. The process of claii/i 85, wherein the transition metal catalyst is a metal 

8 salt. 

9 87. The process otctakn 86, wherein the metal in the metal salt is cobalt. 



10 88. The process according to claim 86, wherein the metal salt is selected 

1 1 from the group consisting of cobalt neodecanoate, cobalt 

1 2 2-ethylhexanoate, cobalt oleate and cobalt stearate. 



13 
14 
15 

16 
17 

18 
19 



89. The process of claim 85, wherein the oxygen scavenging composition 
further comprises iat least jsne triggering material to enhance initiation of 
oxygen scavenging: 

90. The processjrffetaim 89, wherein the triggering material is a 
photoinitiator. 




91 . The process of claim 
the structure (I) 



the cyclic olefinic pendent groups have 



# 



1 

2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 

13 
14 

15 
16 
17 
18 

19 
20 
21 
22 



(I) 



where q 1t q 2 , q3, q4, and r are sel 
-CH 3l and -C 2 H 5 ; and where m is 




group consisting of -H, 
H 2 )n- and where n is an integer in 
the range of from 0 to 4; and wherein when r is -H, at least one of qi, q 2 , 
q 3 and q 4 is -H. 



92. The process of claim 78, wherein the functional groups with attached 
cyclic olefinic pendent groups are grafted onto the linking backbone by a 
esterification, transesterification, amioation or transamidation reaction. 

/ / 

93. The process ofglaim 7&^wherein tne reaction is a solution reaction or a 
reactive extrusion. 

A 

94. The process of claim 78, \tyierefn trite esterification, transesterification, 
amidation or transamidatiop reaction is catalyzed by a catalyst selected 
from the group consisting oi strong raon-oxidizing acids, tertiary amines, 
Group I alkoxides, Group IVfp alko>ndes, Group IVA organometallics. 

95. The process of claim 94, wherein the catalyst is selected from the group 
consisting of toluene §utfonic acid, sodium methoxide, tetrabutyl titanate, 
tetraisopropyl titanate, tetra-n-propyl-titanate, tetraethyl titanate, 2- 
hydroxy-pyridine and diblityltin dilaurate. 
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1 96. The process of claim 78, wherein the/backbone, linking groups and 

2 cyclic olefin pendent groups comprise repeating units, each unit having a 

3 structure (II) as follows: 



R* T 



l_n 3 - 



P Q 



5 
6 
7 



wherein P + T + Q \k 100 Jnol % ofthe total composition; P is greater 
than 0; Z is selected\f romf the group consisting of an aryl group, 
-(C=0)ORi, -0(C=0)lRi and an alkyl arJl group: 



8 



9 
10 
11 
12 
13 
14 
15 
16 



where R4is selectea frqm the group consisting of -H, -CH 3 and -C 2 H 5 ; 
is selected from the group consisting of -H, -CH 3 , -C2H5, -C3H5 and 
-C4H7; R 2 and R3 is selected from the group consisting of -H and CH 3 ; X 
is selected from the griup consisting of O-, -NH-, -(C=0)0-, -(C=0)NH-, 
-(C=0)S-, -0(C=0)- amd -(CHR),-; t is an integer selected from the 
group consisting of 1 ,|2, 3, 4, 5 and 6; Y is -(CHR) n -, where n is an 
integer in the range from 0 to 12 where R is selected from the group 
consisting of -H, -CHl and -C 2 H 5 ; where q lt q 2 , q 3 , Q4. and r are selected 
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from the group consisting of -H, -CH 3l and -C 2 H 5 ; and where m is 
-(CH 2 ) n - and where n is an integer in tme range of from 0 to 4; and 
wherein when r is -H, at least one of £|i, q 2 , Q3 and q 4 is -H. 



The process of claim 78, wherein thyfe cyclic olefinic pendent groups are 
selected from the group consisting of cyclohexene-4-methylene radical, 
1 -methyl cyclohexene-4-methyleyie radical, 2-methyl cyclohexene-4- 
methylene radical, 5-methyl cyclohexene-4-methylene radical, 
1,2-dimethyl cydohexene-4-methyIene radical, 1,5-dimethyl 
cyclohexene-4-methylene radical, 2,5-dimethyl cyclohexene-4- 
methylene radical, 1,2,5-trimethyl cyclohexene-4-methylene radical, 
cyclohexe<^e-4-ethy ene radical, 1 -methyl cyclohexene-4-ethylene 
radical, 2-methyLcyi:lohexene-4-ethylene radical, 5-methyl cyclohexene- 
4-ethylene radical, ,2-dimj^yhsyclohexene-4-ethylene radical, 
1,5-dimethyl cyclohoxene^-ethyleneN&dical, 2,5-dimethyl cyclohexene- 
4-ethylene radical, 1.,2,5-trimethyl cycldhexene-4-ethylene radical, 
cyclohexene-4-propylenel radical, 1 -methyl cyclohexene-4-propylene 
radical, 2-methyl cycrahexene-4-propylene radical, 5-methyl 
cyclohexene-4-propyleni radicalyl^-dimethyl cyclohexene-4-propylene 
radical, 1 ,5-dimethyl cudohexerfe-4-propylene radical, 2,5-dimethyl 
cyclohexene-4-propylene radical, 1 ,2,5-trimethyl cyclohexene-4- 
propylene radical, cyclopfentene-4-methylene radical, 1 -methyl 
cyclopentene-4-m^ttlylene radical, 3-methyl cyclopentene-4-methylene 
radical, 1 ,2<tfimethyl cvplopentene-4-methylene radical, 3,5-dimethyl 
cycIopentene-4-methyuene radical, 1,3-dimethyl cyclopentene-4- 
methylene radical, 2,3fdimethyl cyclopentene-4-methylene radical, 
1 ,2,3-trimethyl cyclopintene-4-methylene radical, 1 ,2,3,5-tetramethyl 
cyclopentene-4-methylene radical, cyclopentene-4-ethylene radical, 
1 -methyl cyclopenterue-4-ethylene radical, 3-methyl cyclopentene-4- 
ethylene radical, 1 ,2-pimethyl cyclopentene-4-ethylene radical, 
3,5-dimethyl cyclopentene-4-ethylene radical, 1 ,3-dimethyl 
cyclopentene-4-ethyiene radical, 2,3-dimethyl cyclopentene-4-ethylene 




i 
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2 
3 
4 
5 
6 
7 
8 



10 
11 
12 
13 
14 
15 



radical, 1,2,3-trimethyl cyclopenfene-4-ethylene radical, 

1 ,2,3,5-tetramethyl cyclopentenfe-4-ethylene radical, cyclopentene-4- 

propylene radical, tc methyl c yqlopentene-4-propylene radical, 3-methyl 



cyclopentene-4-propyle ie radi 
propylene radical, 3,5-dmiethy 
1,3-dimethyl cyclopentene-4 
cyclopentene-4-propyler\e ra 
propylene radical, 
radical. 



salT^^-dimethyj cyclopentene-4- 
cyclopCTitene-4-propylene radical, 
ropylefie radical, 2,3-dimethyl 

1 ,2,3-trimethyl cyclopentene-4- 
-tetramethyl cyclopentene-4-propylene 



^The process of claim 78, wherein the composition is a ethylene/methyl 
acryfete/oyclohexenyl methyl acrylate terpolymer, a cyclohexenyl methyl 
acrylate/ethylerfe-co^olymer, a cyclohexenyl methyl 
methacrylate/styrene coptrtyajer, a cyclohexenyl methyl acrylate 
homopolymer or a methyl acrylate7cyslQhexenyl methyl acrylate 
copolymer. 




